Abstract. We investigate the altitude dependence of hard X-ray (HXR) spectra in solar flares, i.e., whether the HXR spectra are related to the altitudes of reconnection sites. We assume that the reconnection altitude can be scaled by the distance between the two conjugate HXR footpoints in the flare. By searching the RHESSI flare list from 2002 to 2004, we find 42 solar flares below X-class that have enhanced 50-100 keV HXR emission and two well-resolved HXR footpoints at the nonthermal peak time. The preliminary results show that there is a weak correlation (∼ -0.31) between the HXR spectral index and the HXR footpoint distance. We further discuss the possible implications.
Introduction
Nonthermal hard X-ray (HXR) observations provide the most direct information concerning energy release and particle acceleration processes in solar flares. Recently, Chen and Ding (2006) showed that, in a low-lying flare on 2002 September 30, the HXR spectrum is very soft (γ ∼ 7), possibly related to energy release relatively low in the atmosphere. Previously, Dennis (1988) noted that the type A flares, which are featured with very soft spectra (i.e., large γ), may be linked to a higher density at the energy release site; type C flares, which follow soft-hard-hard spectral evolution, are associated with much lower density and magnetic field. It is therefore interesting to investigate whether the HXR spectra are related to the altitudes of reconnection sites. We study this topic using the RHESSI, TRACE, SOHO/MDI, and SOHO/EIT observations.
Observations and Data Analysis
RHESSI provides unprecedented high-resolution HXR imaging and spectroscopic observations for solar flares since 2002 February (Lin et al. 2002) . Among the very large number of RHESSI events available, we select those with enhanced 50-100 keV emission from 2002 to 2004, which gives a sample of 392 events. We further restrict the sample by choosing those below X-calss to avoid complex instrumental effects, with coverage of the impulsive phase and a quiescent background, and with existence of two HXR footpoints around the 25-50 keV peak time. Finally, 42 C-and M-class flares from 2002 to 2004 meet the above criteria. For each flare, the distance between the two HXR footpoint, D 25 , is obtained from the RHESSI CLEAN image in 25-50 keV (generally with 60 s integration time) and is corrected for the projection effect. The spectral index, γ, is obtained by forward-fitting the the coincident HXR spectrum with a thermal spectrum plux a single or broken power-law; for the latter, the index below the broken energy is taken. In Figure 1 , we show the analysis of the 4110305 flare as an example. 
Results and Discussions
Figure 2 plots the spectral indices versus the corrected footpoint distances for the 42 flares. The figure shows a rough trend that the larger the flare loops (i.e., the higher the reconnection sites), the harder the HXR spectra. Their correlation coefficient is ∼-0.31, with a significance slightly higher than r =0.05. Note there is a large scatter in the plot.
At present, there is no theory predicting the efficiency of particle acceleration at different atmospheric layers. Our preliminary results show there may be an altitude dependence of particle acceleration efficiency. In the future, we will include flares with enhanced emission up to 25-50 keV for a more representative sample. In addition, we will compare the results for two-ribbon flares and compact flares, which are thought to be due to reconnection at different altitudes (Chen et al. 1999) .
